Role of Egr-1 in cholinergic stimulation of phenylethanolamine N-methyltransferase promoter.
The effects of the cholinergic agonist carbachol on phenylethanolamine N-methyltransferase promoter activity and Egr-1 mRNA expression in PC12-derived RS1 cells were examined to investigate the potential involvement of Egr-1 in the neural regulation of phenylethanolamine N-methyltransferase gene expression. Carbachol stimulated luciferase expression in cells transfected with a rat phenylethanolamine N-methyltransferase promoter-luciferase reporter gene construct and also elevated Egr-1 mRNA levels in untransfected cells. Maximum induction of Egr-1 mRNA by carbachol was rapid (0.5 h), whereas by comparison, peak luciferase activity was delayed (6 h). In addition, carbachol stimulation of both luciferase and Egr-1 mRNA expression could be completely inhibited by atropine but not hexamethonium. Furthermore, bethanechol but not nicotine could mimic the effects of carbachol, indicating that carbachol activation was mediated through muscarinic cholinergic receptors. Finally, carbachol failed to stimulate luciferase expression in cells transfected with a mutant construct, in which the Egr-1 binding element in the phenylethanolamine N-methyl-transferase promoter was mutated. These results suggest that carbachol activates the phenylethanolamine N-methyltransferase promotor through stimulation of Egr-1 expression, and are consistent with the potential involvement of Egr-1 in the cholinergic activation of the phenylethanolamine N-methyltransferase gene.